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= Abstract =
COPD Patients with Hypercapnic Respiratory Failure :
Response to Therapy and Determinant of Intubation

So Hyang Song, M.D., Chi Hong Kim, M.D., Young Kyoon Kim, M.D.,
Kwan Hyoung Kim, M.D., Hwa Sik Moon, M.D., Jeong Sup Song, M.D.,
Sung Hak Park, M.D.

Department of Internal Medicine, The Catholic University of Korea, College of Medicine, Seoud, Korea

Background : The determinants of intubation and the response to therapy in COPD patients with hypercapnic
respiratory failure were retrospectively reviewed.

Methods : This study involved a review of 132 episodes of hypercapric respiratory failure(PaCO, =50 mmHg
and pH <7.35). The time frame for resolution or the time to intubation of patients who were admitted between
1996 and 1999 was analyzed.

Results : Out of 132 hypercapnic episodes, 49(37%) required intubation. A comparison was made with the 83
cases that responded to treatment. Patients requiring intubation had a greater severity of illness, which includ-
ed a higher APACHE II (Acute Physiology and Chronic Health Evaluation 11) score (20+5 vs 14+4 ; p<0.
01), a higher WBC, a higher serum BUN, and greater acidosis (pH, 7.23£0.11 vs 7.324+0.04 ; p<0.01). Those
with the most severe acidosis(pH < 7.20) had the highest intubation rate(87%) and shortest time to intubation
(2+3 h). Conversely, those with an initial pH 7.31 to 7.35 were less likely to be intubated(20%), and had a
longer time to intubation(97 + 121 h). The patients with a pH 7.21 to 7.25(4.1 +2.9 day) regquired longer period
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of time to respond to medical treatment than patients with a pH of 7.31 to 7.35(2.2+3.1 day). Of those pa-
tients requiring intubation, half (55% ) were intubated within 8 h of admission, and most (75% ) within 24 h. of
those patients responding to treatment medical therapy, half(52% ) recovered within 24 h and most (78%) re-

covered within 48 h.

Conclusion : Respiratory acidosis at the initial presentation is associated with an increased likelihood of intuba-

tion. This should assist in deciding help with the decision whether to treat patients medically, institute

noninvasive ventilation, or proceed to intubation. { Tuberculosis and Respiratory Diseases 2001, 50 462-472)
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Table 1. Baseline demographics

_ Table 1. Baseline demographics e

Parameters

Group 1

Patient, No 62
Gender

Male 43

Female 19
Episodes, No 83
Age, yr 62+11
APACHE 1I score 14+4
FEV(% predicted) 30+12
FVC(% predicted) 44 +16
FEV.,/FVC(%) 48+ 14

Group I ; patients who responded to treatment

Group 11 : patients who required intubation
The data is expressed as mean +SD.

A A g 713 s e, Ih: ERb B R
axorslz ggsled, gdAle $HE 7}V
pHE 7.350]3l0]H A PaCO,= 50 mmHgo| /3]
A% v AR BT

2% ¥

gAsiRe] 9B B AEse, A9 o Fubd
942) APACHE II (Acute Physiology and
Chronic Health Evaluation) <7, 7\EAR S §,
NwAals A7), Tel3 FEXBA HAEATIE Aest
A}, Udgale $HEstaAAR, NAZFTZ
He 7AEE AR =gl ag A, WS
M E 3EAI9 EdrlasA e ZABINL, g
WAL 27, BaANLA, BT geddY, ¥
B X-A 24, A8 2 AANE 2 A5 HE
G

A gAE WA &2 Feagres Wrdle
d, Waxare B2-agonist Z 914 (salbutamol
wi  terbutaline), FFUA A (ipratropium bro-
mide), HloZd % #HiA 28| 20| = (predniso-

lone i methylprednisolone) $o% 2 2519

Group 1I p value

38

23

15

49
65+11 NS
20+5 0.001
34+16 NS
48+21 NS
5117 NS

Anew, oHEd WY, A8A Fo W= Ll
o kst Ae FUEsadAE AR NS
AEA A 2 Asa, WA RTeA TR
24 5ERAL HEAVIE ABAHHA pH 7}
7350140 2 3|BH A7|2 F3E

Nz n e 2 JAsEE AT
agE AR g, B AEE el
= peagZo] YA, EFAAY EFA
e o, A8 oAt g W IAEEE A=
St AAAIRE 7= 7\ At
o) 77ke ARk FToA AFTE R A RpdEd

38 ZAEIE.

w© o

Z R

3. SAEM

2 AzAEe P gFAxz Wl
Z7ve] WiZ=o] Hlmi= =3 ¥ t 77 (independent
samples t-test)# 71o]AIF774 (Chi-sqaure test)
o wlm BAsgITh o 22 feld A8
ANOVA test® Newman-Keuls test= Az A4
Q). p<0.05%uo] BAHoR folsithi wA st
At
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Table 2. Admission laboratory data

Parameters Group I (n=83) Group II (n=49) p value
WBC, 10%/ 4L 10.5+5.1 13.6£5.6 0.001
Hb, g/dL 14.6+1.8 14.0+1.9 NS
Het, % 445+55 43.7+9.9 NS
PLT, 10%/ 4L 210+78 223479 NS
BUN, mg/dL 17.8+8.6 23.3+10.7 0.002
Cr, mg/dL 0.9+0.3 1.0+0.5 NS
Theophylline, mg/dL 11.4+8.1 11.5+4.9 NS
pH(range) 7.32£0.04(7.17~7.35) 7.23+ 0.11(6.96~7.35) <0.01
PaCo,, mmHg(range) 54 +£10(50~93) 73£16(50~105) <0.01
Pa0O,, mmHg 45+15 39+16 NS
HCO;, mmol/L 35+11 31+11 NS
Pa0,/F 0, 228+75 207 +83 NS
Patients with CXR infiltrate No(%) 10/83(12) 15/49(31) <001
Patients with pH<7.25 No(%) 7/83(8) 18/49(37) <0.01
Patients with PaC0,>70 No(%) 18/83(21) 27/49(55) <0.01
Patients with Pa0,/FI0,< 200 No(%) 31/83(37) 24/49(49) NS

Group I ; patients who responded to treatment.

The data is expressed as mean +SD.

g4 1

1. chifgixtzo| mpx

R A A Sl 4 pH<7.350]3}0]mA)
PaC0,>50 mmHgg w9l SEFAERE= 1000)
AL BEAFL 63114, 227 Yxp= 66, o
A= 34%0)9it). o] 1009 2l A mERlgE
d BEHAY 5= 132390 o] 1323]¢] F4
otst FolA J=Atee sy 9= 493)(37%)
cH(Table 1).

WA gFe A4 629019 m AHNEZY &
AL 83391, reyuTEe 38ojgln 3y
e 49389 5 2710) Ane I3 2jo)7} ¢
Aot #7154 Unx g2 60% (50/83) ol A
AR, 7 =B 65% (32/49) 014 A)3)

Group 11 : patients who required intubation

HAEH, T 22t d7)%e o8 Aol= 2l
t. APACHE NI A= WHHX BT (14+4)9)
I3 71 =4 (20 £5) o) 4 o 5} =U4TtHp<
0.01).

2. SUMIAZAL 22 U ABA 27

BASHAM; WEPE 7 e B2 (13.6 +5.6 % 103/
Aol WAA BT (10.5+5.1 X 10/ )] s &
sl E, sty BUNE 71 =2
(23.3+£10.7 mg/dL)o] W22 (17.8+8.6 mg/
dL)ell vls) frelaidl w9tm, z9)e) ade = 27
ol #2l% 2lo]7} §1AT} (Table 2).

e WA FHEAAHAM pHE 7| =AFRE
(7.23+0.11)& WA B2 (7.32£0.04) 0] H]8) &
o3H o Ekm(p<0.01), PaCO,x= 7| = B
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Table 3. Response to therapy

Parameter

Time to resolution, day
Time to intubation, hour
Duration of intubation, day
Hospital mortality, No(%)

Admission day

The data expressed as mean +SD.

(73+16 mmHg) ol W) 557 (64 £ 10 mmHg) B
ot golstl o EXTH(p<0.01). ANnFS F T
7ho] Golat Aol giitH(Table 2).

pH7} 7.250)8101 785 7| =ART S 37%(18/
49)0]9l, WHX&TE 8%(7/83)% P4 e
|4 pH 7.250|810 ZB%7F BAH(p<0.01).
PaCO,7} 70 mmHgo) 41 25+ 71 =A S 55
% (27/49)0]912, WFHRTL 21%(18/83) 2A
PaCO, 70 mmHgol 4l A= AT B
9reh(p<0.01). FH X-A 2% AR gl AH
o) 7ol UNY BEE 7 7| EARES 31%(15/
49)019x, WHANBETS 12%(1 (10/83) 024 7|&=
Anaa dEads Bl 297 BATHp<0.
01).

3. x|=ofl cit ¥

WX are &% pHrt 7.35040% EHE
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W B2l A ok 52%(43/83)7F 1ol &

Group I (n=83)
2.2+3.1

0/83(0)
11+£14

Group 1 : patients who responded to treatment
Group II : patients who required intubation

Group II (n=49) Range

1-10
47 +£92 0.25-384
7.6+95 1-72
13/49(26)
2017
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Fig. 1. Plot of the time course from the onset of

hypercapnic respiratory failure to reso-
lution in the medically treated group.

N
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Fig. 2. Plot of the time course from the onset of
hypercapnic respiratory failure to intuba-
tion, reflecting the duration of medical
treatment prior to intubation treated
group.
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Table 4. Response to therapy based on initial pH : Medical therapy group

Parameters pH<7.20 pH 7.21 to 7.25 pH 7.26 t0 7.30  pH 7.31 to 7 .35
Episodes, No 5 8 10 60

pH 7.19+0.01* 7.24+0.08* 7.28+0.12* 7.33+£0.02*
PaCO,, mmHg 76 +14* 68+8 69+10 62 + 8*
Pa0,, mmHg 51+12 47+21 35+8 45+15
HCO;, mmol/L 34+1 41+7 35+9 35+9
APACHE 1I score 16+4 12+4 15+2 13+4
Time to normal, day 2.9+0.5 41+29 1.9+0.9 2.2+3.1

The data is expressed as mean +SD.

*P<0.05 ; ANOVA : post hoc analysis, Newman-Keuls,

Table 5. Time intubation based on initial pH: Intubated patients

Parameters pH<7.20 pH 7.21 to 7.30 pH 7.31 to 7.35
Episodes, No 14 19 16

pH 7.09+0.07*
PaCO,, mmHg 83+17*
Pa0,, mmHg 38+16
HCO;, mmel/L 39+ 16*
Time to intubation, h 2+3*
Duration of intubation, d 7.3%+5.7
APACHE 1 score 24 +5*
30~d mortality 6/14

7.27+0.03* 7.3310.02*
72+17 65+10*
44+18 35110
40+ 16 32+11*
39+81 97+121*
6.7+6.5 8.8+14.4
19+5 17 £4*

5/19 2/16

The data is expressed as mean +SD. *P<0.05 : ANOVA » post hoc analysis, Newman-Keuls.

pHell we} vhro], 3125 2171 98 APACHE 1
HTE HTER o fo8 20]8 Holx)= gk}
(Table 4).

Z1EARREE sl 4A1Zhe] Aol Hyto] 7
ALFE NI (49%, 24/49), 8A)1Zhq) 55
%(27/49)03, 242709 75%(37/49)14 7)
AzFol A== (Fig. 2). 7| =4t A=) €
AlRME BY, pH 7.200)80 Ao= 24347k, pH
7.21-7.309" 39+81A)7}, 72]3 pH 7.31-7.35
4o 97 £121/)2ke 2 pHY} woss 7124t Es))
7HA19) Azke] B9km (p<0.05), 7]mArwe] 717k
pHell w2} 3jo)7} ¢iich(Table 5). APACHE

scorex= pH 7.200]8}7(24+5)0] pH 7.31-7.35
i (17£4)l His) Ekeh(p<0.05). pHel ma} A}
TE2] Aol ¢IlcH(Table 5).

71548 o EUAsIAAALE Oy Al
A= 424091, et PAe) pH(7.17+0.11)
= A% pH(7.25 £0.09) o] n)3) HardAa(p<
0.001), 7I=4% AAe] PaC0,(90+21 mmHg)
= A& PaCO,(73+16 mmHg)dj wa) 7R
(p<0.001). M2 vl8) 7I=Ate do) ARRIEZ
ol Ao o= 83%(35/42) %3, Aazo) A=
o= 86%(36/42)%t}. pH 7.20 ollZoll A W
PH 7.10 £0.06°1 41 7|41 3§ Aol pH7} 7.04 +0.07
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Table 6. Changes in ABGs prior to intubation ; Intubated patients

Parameters pH<7.20
Episodes, No 10
Initial ’
pH 7.10 £0.06*
PaCO,, mmHg 83+ 16*
Pa0,, mmHg 34+18
HCO,, mmcl/L 26 +6*
Preintubation
pH 7.04+0.07*
PaCO,, mmHg 91+19
Pa0,, mmHg 67 +39
HCO;, mmcl/L 26+ 6*

pH 7.21 to 7.30 pH 7.31 to 7.35

17 15
7.27 +£0.02* 7.33+0.02*
73£17 65+10*
44+20 35110
35+15 33+5*
7.19+0.08 7.24 +£0.08
94 +22 84+20
97193 75+79
36x8 39+15

~ HCOsy mmel/L =2
The data is expressed as mean +SD. *P<0.05 ; ANOVA ; post hoc analysis, Newman-keuls.

#
z
[
c
s
5
E-}
3
£

pH<7.20 7.21-7.25 7.26-7.30 7.31-7.35

Fig. 3. Bar graph of the intubation rate of the
hypercapnic COPD patients based on the
initial pH at the time of presentation.
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